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SEQUENCE LISTING 



<110>MediGene AG 

<120>Cytotoxic T-cell epitopes of papillomavirus LI 

protein and their use in diagnostics and therapy 

<150>DE 199 25 199.1 

<151>1999-06-01 

<160>77 

<170>Windows NT, Word 97 



<210> 1 
<211>9 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 1 

He Leu Val Pro Lys Val Ser Gly Leu 9 
1 

<210>2 
<2J1>9 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 2 

Arg Leu Val Trp Ala Cys Val Gly Val 9 
1 

<210>3 
<211>9 
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<212> PRT 

<213> Human papillomavirus type 16 
<400> 3 

His Leu Phe Asn Arg Ala Gly Thr Va) 9 
1 

<210>4 
<211>9 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 4 

Tyr Leu Arg Arg Glu Gin Met Phe Val 9 

1 

<210>5 
<211>9 
<212>PRT 

<2 1 3> Human papillomavirus type 1 6 
<400> 5 

Thr Leu Gin Ala Asn Lys Ser Glu Val 9 
1 

<210>6 
<211>9 
<212>PRT 

<2 1 3> Human papillomavirus type 1 6 



- 50 - 
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<400>6 

lie Leu Glu Asp Trp Asn Phe Gly Leu 9 
1 

<210> 7 
<211>12 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 7 

Ser Leu Trp Leu Pro Ser Glu Ala Thr Val Tyr Leu 12 
1 11 

<210> 8 
<2]]> 10 
<2I2> PRT 

<213> Human papillomavirus type 16 
<400>8 

Asn Leu Ala Ser Ser Asn Tyr Phe Pro Thr 10 
1 

<2I0>9 
<211>10 
<212> PRT 

<2 1 3> Human papillomavirus type 1 6 
<400> 9 

Thr Leu Thr Ala Asp Val Met Thr Tyr lie 10 
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<210> 10 
<211> 10 
<212> PRT 

<2 1 3> Human papillomavirus type 1 6 
<400> 1 0 

Tyr Leu Pro Pro Val Pro Val Ser Lys Val 10 
1 

<210>13 
<211>9 
<212> PRT 

<2 13> Human papillomavirus type 16 
<400> 1 1 

Tyr Asp Leu Gin Phe lie Phe Gin Leu 9 
1 

<210> 12 
<211>9 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 12 

lie Cys Trp Gly Asn Gin Leu Phe Val 9 
1 
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<210> 13 
<211>9 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 13 

Phe Tyr Asn Pro Asp Thr Gin Arg Leu 9 
1 

<210> 14 

<211>9 

<212>PRT 

<213> Human papillomavirus type 16 
<400> 14 

Met His Gly Asp Thr Pro Thr Leu His 9 
1 

<210> 15 
<211> 8 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 1 5 

Glu Thr Thr Asp Leu Tyr Cys Tyr 8 
1 

<210> 16 
<211> 10 
<212> PRT 
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<213> Human papillomavirus type 16 
<400> 16 

Gin Ala Glu Pro Asp Arg Ala His Tyr Asn 10 
1 

<210>17 

<211>9 

<212>PRT 

<213> Human papillomavirus type 16 
<400> 1 7 

Ser Met Val Thr Ser Asp Ala Gin He 9 
1 

<210> IS 
<211>9 
<212> PRT 

<2 1 3> Influenza virus type A 
<400>18 

Gly He Leu Gly Phe Val Phe Thr Leu 9 
1 

<210> 19 
<211>10 
<212> PRT 

<213> Human papillomavirus type 16 
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<400> 19 

Tyr Mel Leu Asp Leu Gin Pro Glu Thr Thr 10 
1 



<210>20 

<211>9 

<212>PRT 

<213> Human papillomavirus type 16 
<400> 20 

Ser Met Asp Tyr Lys Gin Thr Gin Leu 9 
1 

<210>21 
<211>9 
<212> PRT 

<213> Human papillomavirus type 16 
<400>2l 

Thr Leu Glu Asp Thr Tyr Arg Phe Val 9 
1 

<2I0> 22 
<2I1>9 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 22 

Phe Gin Leu Cys Lys He Thr Leu Thr 9 
l 



<210> 23 

<211>9 

<212>PRT 

<213> Human papillomavirus type 16 
<400> 23 

Lys Val Val Ser Thr Asp Glu Tyr Val 9 
] 

<210> 24 

<211>9 

<212>PRT 

<213> Human papillomavirus type 16 
<400> 24 

Gin Leu Phe Val Thr Val Val Asp Thr 9 
1 

<210>25 

<211>9 

<212>PRT 

<213> Human papillomavirus type 16 
<400> 25 

Gly Leu Gin Tyr Arg Val Phe Axg He 9 
1 

<210> 26 
<211>20 
<212>PRT 
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<213> Human papillomavirus type 16 
<400> 26 



Met Ser Leu Try Leu Pro Ser Glu Ala Thr Val Tyr Leu Pro Pro Val Pro 

» II 

Val Ser Lys 

20 



<210> 27 
<2ll>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 27 

Tyr Leu Pro Pro Val Pro Val Ser Lys Val Val Ser Thr Asp Glu Tyr Val 
J 11 
Ala Arg Thr 

20 

<210> 28 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400>28 

Ser Thr Asp Glu Tyr Val Ala Arg Thr Asn He Tyr Tyr His Ala GJy Thr 
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Ser Arg Leu 
20 



<210>29 
<211>20 
<2I2>PRT 

<213> Human papillomavirus type 16 
<400> 29 

Tyr Tyr His Ala Gly Thr Ser Arg Leu Leu Ala Val Gly His Pro Tyr Phe 

l 11 

Pro lie Lys 

20 

<210> 30 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 30 

Va] Gly His Pro Tyr Phe Pro He Lys Lys Pro Asn Asn Asn Lys 3le Leu 
1 11 
Val Pro Lys 
20 

<2 1 0> 3 1 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 



- 58 - 

<400>3I 

Asn Asn Asn Lys He Leu Val Pro Lys Val Ser Gly Leu Gin Tyr Arg Val 

1 11 
Phe Arg lie 
20 

<210> 32 
<2!1>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 32 

Gly Leu Gin Tyr Arg Val Phe Arg He His Leu Pro Asp Pro Asn Lys Phe 
I 11 
Gly Phe Pro 
20 



<2l0>33 
<2ll>20 
<212>PRT 

<2l3> Human papillomavirus type 16 
<400> 33 

Pro Asp Pro Asn Lys Phe Gly Phe Pro Asp Thr Ser Phe Tyr Asn Pro 
1 11 
Asp Thr Gin Arg 
20 

<210>34 
<211>20 
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<212> PRT 

<2I3> Human papillomavirus type 16 
<400> 34 

Ser Phe Tyr Asn Pro Asp Thr Gin 
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Arg Leu Val Trp Ala Cys Val Gly 



Val Glu Val Gly 
20 

<210>35 
<2U>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 35 

Trp Ala Cys Val Gly Val Glu Val Gly Arg Gly Gin Pro Leu Gly Va! 
I II 
Gly He Ser Gly 
20 

<2l0>36 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 



<400> 36 

Gin Pro Leu Gly Val Gly He Ser Gly His Pro Leu Leu Asn Lys Leu Asp 
1 11 



Asp Thr Glu 
20 

<210> 37 
<211>20 
<212>PRT 
<213> Human papillomavirus type 16 

<400> 37 

Leu Leu Asn Lys Leu Asp Asp Thr Glu Asn Ala Ser Ala Tyr Ala Ala 
I ll 
Asn Ala Gly Val 
20 

<2l0>38 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 38 

Ser Ala Tyr Ala Ala Asn Ala Gly VaJ Asp Asn Are Glu Cys He Ser Met 
1 11 
Asp Tyr Lys 
20 

<210> 39 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
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<400> 39 

Arg G!u Cys He Ser Mel Asp Tyr Lys Gin Thr Gin Leu Cys Leu He Gly 

1 11 

Cys Lys Pro 

20 

<2J0> 40 
<2I1>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 40 

Gin Leu Cys Leu ]] e Gly Cys Lys Pro Pro He Gly Glu His Trp Gly Lys 

J 11 
Gly Ser Pro 

20 

<210>41 
<2U>20 
<2I2> PRT 

<213> Human papillomavirus type 16 
<400>4] 

Gly Glu His Trp Gly Lys Gly Ser Pro Cys Thr Asn Vai Ala Va! Asn Pro 
* 11 
Gly Asp Cys 
20 
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<210> 42 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 42 

Asn Val Ala Val Asn Pro Gly Asp Cys Pro Pro Leu Glu Leu He Asn 
1 11 
Thr Val He Gin 
20 

<210> 43 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 43 

Leu Glu Leu He Asn Thr Val He Gin Asp Gly Asp Met Val Asp Thr Gly 
l 1 1 

Phe Gly Ala 
20 

<2l0> 44 
<2ll>20 
<2l2> PRT 

<2l3> Human papillomavirus type 16 
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<400> 44 

Asp Met Val Asp Thr G!y Phe Gly Ala Met Asp Phe Thr Thr Leu Gin 

1 11 

Ala Asn Lys Ser 

20 

<210>45 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 45 

Phe Thr Thr Leu Gin Ala Asn Lys Ser Glu Val Pro Leu Asp He Cys Thr 
1 11 
Ser Jie Cys 
20 

<210>46 
<21I>20 
<2I2>PRT 

<213> Human papillomavirus type 16 
<400> 46 

Pro Leu Asp lie Cys Thr Ser He Cys Lys Tyr Pro Asp Tyr He Lys Met 
1 11 
Val Ser Glu 

20 
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<210> 47 
<21I>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 47 

Pro Asp Tyr He Lys Met Val Ser Glu Pro Tyr Gly Asp Ser Leu Phe Phe 
1 11 
Tyr Leu Arg 
20 

<210>48 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 48 

Gly Asp Ser Leu Phe Phe Tyr Leu Arg Are Glu Gin Met Phe Val Arg 
1 13 
His Leu Phe Asn 
20 

<210>49 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
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<400> 49 

Gin Met Phe Val Arg His Leu Phe Asn Arg Ala Gly Ala Val Gly GIu 

1 11 

Asn Val Pro Asp 

20 

<210> 50 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 50 

Gly Ala Val Gly Glu Asn Val Pro Asp Asp Leu Tyr lie Lys Gly Ser 
1 11 
Gly Ser Thr Ala 
20 

<210> 51 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400>5) 

Tyr lie Lys Gly Ser Gly Ser Thr Ala Asn Leu Ala Ser Ser Asn Tyr Phe 
1 11 
Pro Thr Pro 
20 
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<210> 52 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 52 

Ala Ser Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met Val Thr Ser Asp 
1 11 
Ala Gin He 
20 

<210> 53 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 53 

Ser Met Val Thr Ser Asp Ala Gin lie Phe Asn Lys Pro Tyr Trp Leu Gin 
l II 
Arg Ala Gin 
20 

<210> 54 
<211>20 
<2!2>PRT 

<213> Human papillomavirus type 16 



o^igieoi?'^ ,u 050202 

- 67 - 

<400> 54 

Lys Pro Tyr Trp Leu Gin Arg Ala Gin Gly His Asn Asn Gly He Cys Tip 
1 11 
Gly Asn Gin 
20 

<210>55 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 55 

Asn Asn Gly lie Cys Tip Gly Asn Gin Leu Phe Val Thr Val Val Asp 
1 n 

Thr Thr Arg Ser 
20 

<2I0>56 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 56 

Val Thr Val Val Asp Thr Thr Arg Ser Thr Asn Met Ser Leu Cys Ala 
I n 
Ala lie Ser Thr 
20 
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<210>57 
<2H>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 57 

Met Ser Leu Cys AJa Ala He Ser Thr Ser Glu Thr Thr Tyr Lys Asn Thr 
1 11 
Asn Phe Lys 

20 

<210>58 
<2 1 1 > 20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 58 

Thr Thr Tyr Lys Asn Thr Asn Phe Lys Glu Tyr Leu Arg His Gly Glu 
1 11 
Glu Tyr Asp Leu 
20 

<210>59 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 



<400> 59 
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Leu Arg His Gly Glu GIu Tyr Asp Leu G!n Phe He Phe Gin Leu Cys 
1 11 
Lys He Thr Leu 
20 



<210> 60 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 



<400> 60 

lie Phe Gin Leu Cys Lys lie Thr 
1 

His Ser Met 
20 



Leu Thr Ala Asp Val Met Thr Tyr He 
11 



<210>61 
<211>20 
<2 1 2> PRT 

<213> Human papillomavirus type 16 



<400> 61 

Asp Va! Met Thr Tyr He His Ser 
1 

Asn Phe Gly 
20 



Met Asn Ser Thr He Leu Glu Asp Trp 
11 



# 

<210> 62 
<211>20 
<212> PRT 
<213> Human papillomavirus type 16 

<400> 62 

Thr He Leu Glu Asp Trp Asn Phe Gly Leu Gin Pro Pro Pro Gly Gly Thr 

1 11 
Leu Glu Asp 

20 

<2 1 0> 63 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 63 

Pro Pro Pro Gly Gly Thr Leu Glu Asp Thr Tyr Are Phe Val Thr Ser Gin 
1 11 
Ala He Ala 

20 

<210>64 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
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<400> 64 

Aig Phe Val Thr Ser Gin Ala He Ala Cys Gin Lys His Thr Pro Pro Ala 
1 " 
Pro Lys Glu 
20 



<210> 65 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 



<400> 65 

Lys His Thr Pro Pro Ala Pro Lys Glu 
1 

Trp Glu Val 
20 



Asp Pro Leu Lys Lys Tyr Thr Phe 
11 



<210> 66 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 66 

Leu Lys Lys Tyr Thr Phe Trp Glu 
1 

Ala Asp Leu Asp 
20 



Val Asn Leu Lys Glu Lys Phe Ser 
11 
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<210>67 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 67 

Lys Glu Lys Phe Ser Ala Asp Leu 
1 

Phe Leu Leu Gin 
20 

<210>68 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 68 

Pro Leu Gly Arg Lys Phe Leu Leu 
1 

Pro Thr Leu His 

■ ?: .20. 

<210>69 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 



Asp Gin Phe Pro Leu Gly Arg Lys 
11 



Gin Ala Gly Met His Gly Asp Thr 
11 



i 



I 



O "3 <® 80177 .050202 

- 73 - 

<400> 69 

Met His Gly Asp Thr Pro Thr Leu His GIu Tyr Met Leu Asp Leu Gin 
1 11 
Pro GIu Thr Thr 
20 

<210>70 
<211> 20 
<212> PRT 

<2 1 3> Human papillomavirus type 1 6 
<400> 70 

Met Leu Asp Leu Gin Pro GIu Thr Thr Asp Leu Tyr Cys Tyr GIu Gin 
1 H 
Leu Asn Asp Ser 
20 

<210> 71 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400>71 

Tyr Cys Tyr GIu Gin Leu Asn Asp Ser Ser GIu GIu. GIu Asp GIu lie 
l ll 
Asp Gly Pro Ala 
20 
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<210>72 
<211>20 
<212>PRT 

<2 1 3> Human papillomavirus type 1 6 
<400> 72 

Glu Glu Asp Glu He Asp Gly Pro Ala Gly Gin Ala Glu Pro Asp Arg Ala 
1 11 
His Tyr Asn 
20 

<210>73 
<211>20 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 73 

Ala Glu Pro Asp Are Ala His Tyr Asn He Val Thr Phe Cys Cys Lys Cys 
I 11 
Asp Ser Thr 
20 

<210>74 
<21I>20 
<212> PRT 

<213> Human papillomavirus type 16 
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<400> 74 

Thr Phe Cys Cys Lys Cys Asp Ser Thr Leu Arg Leu Cys Val Gin Ser 
1 12 
Thr His Val Asp 
20 

<210>75 
<211>20 
<212>PRT 

<213> Human papillomavirus type 16 
<400> 75 

Leu Cys Val Gin Ser Thr His Val Asp lie Arg Thr Leu Glu Asp Leu 
1 11 
Leu Met Gly Thr 

20 



<210> 76 
<211>21 
<212> PRT 

<213> Human papillomavirus type 16 
<400> 76 

Thr Leu Glu Asp Leu Leu Met Gly Thr Leu Gly He Val Cys Pro He Cys 
1 11 
Ser Gin Lys Pro 
21 



+ 
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<210>77 
<211>20 
<212>PRT 

<213> Influenza virus type A 
<400> 20 

Lys Glu Tyr Leu Arg His Gly GIu Glu Gly He Leu Gly Phe Val Phe Thr 
1 11 
Lys Cys Lys 



